Tissue source dictates lineage outcome of human fetal CD34(+)CD38(-) cells.
The translocation from fetal liver hematopoiesis to secondary organs occurs during the second trimester of human gestation. It has been hypothesized that stem cells migrate and acquire lineage potential based on cues specific to the adopted microenvironment. We evaluated primitive hematopoietic cell populations in the fetal human to determine if lineage restriction precedes or follows translocation to sites of hematopoietic activity including thymus, spleen, bone marrow, and liver. Sets of hematopoietic tissues from individual second-trimester human abortuses were used to compare and quantitate the lineage outcome of immunophenotypically primitive cells from each of the hematopoietic organs using ex vivo myeloid and lymphoid differentiation systems. Despite uniformity in immunophenotype, functional capabilities were highly restricted by the tissue of origin and alteration in the ex vivo differentiation context did not lead to a change in differentiation outcome. Translocation of primitive cells from fetal liver to tissues of mature hematopoietic activity is associated with tissue-specific, quantitative changes in differentiation potential that are unresponsive to alternative differentiation environments. These data suggest that multipotentiality is lost prior to or upon stem-cell migration in the developing human. It is not persistent with residence in a secondary hematopoietic organ.